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dilutions as low as 1 to 4000 and that a few were restrained
in a dilution of 1 to 6000, but that none grew in a solution
stronger than 1 to 3000. The following figures show the
dilutions in which growth was restrained :-1 to 3000:

staphylococcus pyogenes albus, aureus, and citrus, bacillus
typhosus, bacillus coli communis, bacillus pyocyaneus, bacillus
subtilis, bacillus prodigiosus, and bacillus enteritidis ; 1 to
4000: staphylococcus epidermidis albus, bacillus dysenteric
(Shiga), and bacillus anthracis; 1 to 5000 : bacillus pestis
and bacillus diphtheria ; and 1 to 6000: bacillus mallei,
bacillus megaterium, bacillus acidi lactici, bacillus proteus,
and vibrio choleras. The germicidal power of formalin in
various strengths was then studied on pure cultures, human
fasces, and sputum. The results in the case of pure cultures
are given in the following table, the figures representing the
time in minutes required to kill the organisms named :-

A 10 per cent. solution of formalin killed all the non-spore-
bearing organisms tested in less than ten minutes except
bacillus dysenterise and staphylococcus pyogenes aureus

which were killed in from 10 to 20 minutes. As regards
the rate of germicidal action, with a 2 per cent. solution
the maximum effect was exerted in the first five minutes.
With a 3 per cent. solution this immediate effect
was still more apparent; thus, in the case of bacillus

pyocyaneus the majority of the organisms were killed in the
first two minutes. In the case of fseces a 3 per cent. solution

destroyed the majority of the non-spore-bearing organisms
in the first ten minutes; a few, however, resisted a some-
what longer exposure. The spore-bearing organisms grew
up to two hours. With a 5 per cent. solution most of the non-

spore-bearing organisms were destroyed in ten minutes and
a few resisted for 40 minutes. The spore-bearing organisms
resisted as long as 60 minutes. Fseces exposed to a 10 per
cent. solution were rendered practically sterile immediately,
a few colonies developing in 10 minutes, and the

spore-bearing organisms being killed after 40 minutes.

A 10 per cent. solution completely deodorises fseces
at once but a few minutes’ exposure is required in the
case of 3 and 5 per cent. solutions. Dr. Anderson concludes
that on account of its germicidal and deodorant action for-
malin is one of the most useful agents for the disinfection of
infected human discharges when used in a 10 per cent. solu-
tion, allowing an exposure of one hour after thorough mixing.
He found that the tubercle bacilli in sputum were

killed by an exposure to a 5 per cent. solution of formalin i
for one hour. Sputum exposed for 15, 30, and 45 minutes
respectively still contained live virulent tubercle bacilli. Dr.
Anderson then experimented with toxins. He found that a

guinea-pig was able to withstand 100 minimal lethal doses
of tetanus toxin that had been exposed for six hours to 5 per
cent. formalin. 3 per cent. formalin protects against the
toxin after 24 hours’ exposure. Diphtheria toxin is more
susceptible to formalin than tetanus toxin, a 4 per cent.
solution after six hours’ exposure protecting a guinea-pig
against acute death without, however, preventing paralysis.
The action of formalin on toxins is an important property in

its use as a disinfectant, for not only are the bacteria them-
selves destroyed but also their soluble products.

THE BED-BUG AS A POSSIBLE CARRIER OF
INFECTION.

AN observation of some interest is recorded in the

Allgemeine Wiener Medizinisahe Zeitung of Sept. 3rd by
Dr. Alfred Kirchenberger and Herr Vala of Gorz. There

occurs during the summer months in the southern provinces
of Austria-Hungary, especially in the Southern Tyrol, Gorz,
Dalmatia, and Herzegovina, a peculiar endemic gastric
catarrh. This malady, to which the names of the dog
disease and summer fever have been applied, attacks the
great majority of people in these districts other than those
native to them and falls with especial stress upon the

younger soldiers while in barracks in these parts. There
is an incubation period varying from three to five

days, followed by a prodromal stage of a few hours
characterised by malaise, headache, and constipation. The

temperature then rises suddenly to about 40’ 50 C., the head.
ache becomes more severe, and there is tenderness of the

globes of the eyes, with a characteristic injection of
the conjunctiva, to which the name of dog disease
is due owing to a fancied resemblance to the eye of a dog
which it induces. A mild bronchitis supervenes, the tongue
becomes thickly furred, the appetite is completely lost, the
region of the stomach is markedly tender to, palpation, and
the constipation persists. Cramps of painful character in the
muscles of the calves are common and in one form of the
disease similar painful sensations occur widely in the muscles.
Epistaxis is frequent and an exanthem occurs which may
resemble either urticaria or erythema multiforme. These con-

ditions last from two to four days and then decline by crisis,
but convalescence is slow and often protracted to 14 days,
while a considerable degree of anaemia may result. The
disease appears to confer a lasting immunity to further

attacks. It has attracted the attention of the Austrian

military medical officers and Professor Pick and Dr.

Tanssig have carefully studied its manifestations. The

latter was able to establish a connexion between the incidence
of the disease in Herzegovina and the bites of certain gnats
called " Papadatschi." In the summer months of the present
year an outbreak of the disease occurred in Gorz among the
men of a certain regiment of infantry stationed in barracks at
that place. Of 600 men, 121 suffered from typical attacks
of the disease ; the barracks concerned are old and, in spite
of all precautions, much infested by bugs. All other barracks

remained free from the disease with the exception of one in
which only a few cases occurred. A study by Dr. Kirchen-
berger and Herr Vala of the distribution of the cases in the
various rooms showed that the disease usually spread from
the first case in that room to the men in the next beds or to
those in the beds directly opposite. This peculiar mode of
spread is attributed to the bug passing directly from bed to
bed or under the floors which were of such construction as
to permit of the bugs passing easily from side to side of the
rooms. Although the actual demonstration of the correct-
ness of this view seems hardly complete the observations are
highly suggestive and afford a further probable example of
the importance of the blood-sucking parasites as agents in
the spread of infective diseases.

URBAN AND RURAL BIRTH-RATES IN ENGLAND
AND WALES.

THE Registrar-General’s annual report for 1905 contains
some interesting statistics relating to the birth-rate in large
towns and in rural districts, and to its changes during the
30 years 1870-72 to 1900-02. It appears that the annual
birth-rate per 1000 of the population (nearly ten millions) in
20 of the largest English towns, which had been 36 - 7 in


